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Abstract of JP6053422 

PURPOSETo fabricate a semiconductor 
integrated circuit device having CMOS or 
BiCMOS structure with high integration. 
CONSTITUTION:ln a semiconductor 
integrated circuit device having CMOS or 
BiCMOS structure, implantation of impurities 
for forming CMOS region, i.e., N-well and P- 
well, is performed through self-aligned manner 
for an isolation region, i.e., a field isolation film 
23 and an isolation groove 24, after formation 
thereof. 
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¥6-53422 



[#fF«t*©iSM 

¥I**2&K©£1BI;:. H«E#ig#:*St©£ffl©!g-ffi*£ 
t»- WW t SEUT 5 V V - =y a >ffl 

iME8§— "JiJl-OilCiiafiilMOS FETSisit 
tSNft^MOSFETSMU MEffl— Vx.)l 

©±HfcwfBiBW^Mo s f e t *mm- % p ?r *)l 

MO S F ET&^^r-SXiKt^tJ £fcS*M*i"t*5 

ftfl:«i*»j«-r sxss^tp c t tr sat** 2 

E«©¥#fr*«[^S&SS©»g#& 

[»#«5] mum-^mmms®-~*mm\-z., m^y 

©TSBic^Asn. KrtB^-^x;PtR|l^tCll-^¥> 
sJcJB 3 E*©¥#ft^ffi0*&g«©Kja:#i£. 

e t t &m~<D*m#&&±\zmm Lx^^m^Mm 
simo sfetu, ifE*w#a«±KiaH-6n&m 
# - 9 h 9 >>>x *#tsn- e n&««©WE*^a -> u 

a >x bf^ \ )vm k. ltfE¥«#:*S©g^-ffi (ciSS 
K©«aJB*«K^Sn, B9E**tfflMOSFETdiKt'J' 



[»3&B8] ffi*SMOSFET&*-rs#^E#:*aSI51 

«ii&Jg±C*iteft^Un>Jiawr-5SO I (Silicon 0 
n Insulator)*«£*fMrr-5:Cg£. 

irEsois«©#jgs-> , Jn>ji©^®fc, WE*|g 

a > u 3 > jb © (Dm-mm t m~mm t & k b l , 

^-3, ffiE SOI S«©$S»J1 tcSf -5 7-fVI/->3 

ws&m&&ifcfz>xu(Dmz, m9EM—fm\z$&—mn 
io i©^-««i$#AL, we^— mmizm-mnmo 

—mmm<Dm-^x.jvt, mm?&—mmz%—mnm<D 

(9E»— f xJV©±H fcfflEffittSlMO S F E T *ffil% 
tSNTtWMOSFETSffjcb. WEH^^x;V 
©^ffifcfuEffifcfSMO S F E T P 

mo s f e t £^j?rr sis t n t £#»£-r 5 
¥#*m«iiHiESSB©Sjia^. 

20 jT^&^&TNSASft, tuE7-f Vl^-ya >ffl©*(C 

E«c©**#*a@^nt©«3fc^i*. 

[«10] fuE7'fVU'-->3>ffl©»^^-r§ 

9 E«©¥«#*«iai^e©»jS*tt. 

[gff*®l 1] fJET-f VP--V-3 >ffl©ffi«. ME^ 

^ct^#ftt5i*ii 0 e«© 
im&mi 2] mmm-^mwRTS^-^mm-i, mm 

«#m«[lKS«©Sig^. 

gtcDT«te*x*n. WE^-fxjvtNWftc^-^^ 
-frFmfcmvTmzmA-zn, mmm^v^Atrnm 

\zm—^V>*)i'?.by/'S$:Ml$.-rz>Z.k%<&WLt'?Z> 

40 m^m 1 0 mm<n¥mmmm&mm<nmmi3m, 

gg-CSD, MEffiWfflMOSFETJi. ME^«#E 

3£t£, ME SO I*«©¥M^->>Jn>Jl©®H^ 
tA > i'#-7b7>yxi'SM'rsigS^ WE 

50 £S[|HFg&gig©»jfcm 
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(3) 

3 

[0 0 0 1] 

[jg||±<Z)*lJfflfrIH ffiiSMOSFET 

K* ;H#-7h7>ywtcMosteB 

CRT, Bi-CMOStfti«) £:Tr5¥flM£** 10 
[0 0 0 2] 

mm¥2 - 1 8 4 0 6 8-^&*fcfcJu * 
II±l:ty^nfe^U^>SS (Silicon On Insulao 
tor Mm: KK, SOIIItSt) _fc(C, Ni^7i 

±E7 V W — > a © * K «fc -3 TfMi 3 tlfc ftfftB N 

a«)x;«tfPi9i;Ko^fl!)iifcCMOS**i* 

t§Pft*MOS FETStfNft*MO S F E 

[0 0 0 3] 1 9 8 9^ jftJW- ■ y 

TB i -CMOS&flStJSfflJ , ^lOOl^l^SlO 
71 (1 9 8 9, Kluwcr Academic P 
ubl ishers, edited by Anton 
io R Alvarez, TBi-CMOS Te 
chnology and Application 
sj , pplOO-107) izlt, Pli/Un^W 
»Wfc, KMM&m, Pffl«BWi0**«»J«U 2% 30 

5*c*£^rf£B i -CMOS^DtX*«SI*SftT^ 
5o SSfc, ±EXKfcHU NI^xMtfPi^x 
;K©»IWtteJPVs 74 -)V F»fl5RSRW\ HVl/- 

[0 0 0 4] 

C»W3W«BfcLJ;5frsWB3 *5fcffl*tt, CMOS 

[0005] _bjfib&fle*o«a^p-fex»a, ^fn 

fe, Nft*MOSFETStfPft*WOSFE 
TOMIStl/T^PffitfNi^xMMl/fe 

>I*tl/T07-f-^H StfcSI * » ^ BftM! & » J* 
btv^o z.<Dfrtb, wM7 4 -;>KKft:K*«>Vitt 
«fE»lt»ft»j5RT*IRfc, tSffBP^R^NM^x;!/^ 



#ffi¥6-5 34 2 2 

4 

im&z> ^ uftmm s^trT-f v u - ~> a >««c£j£ < 

#J«T£iM«i*So 3£&c, MrEPSRtWai^x 

©fcfccopMXtfNM^^ n 

ffl9x;PtPffl9x;vo«|!iJBfc*^(0^waiBi*ft 
scot?, MB7>f-^H»ft;il**v^i»(»||ft'&07 

ZLCDtctb, CMOSffiCDNf^^VMOS FET©^ft 
ffi* t P ^ -V O S F E T <©filtt««CO*^ili|B 

[0 0 0 6] B i -CMOS^Sfflt C 

r, 9xji/**attsft«"r5&», Pi&tfNfi"jx 
;p<o*^<oTffl5fc»^ttfta*©paitiii*, Niia 
us, xt?^+5/vm pfflawNffl^x;u«>»*fc 

^x>K0»*o»&iH«K, frrfSPMaiKN^aiiH 

mMHtifitt; < ft o w*8Mfc#H*3 ns t v> 5 wjb«s* 

[0007] ±B*H««a)*ittKB«anTVi 
S^^fl©S^§^x;l/feS^ffl2,l 

a>»*fc*v^Ttt, **«ft©B«nr, #:©«k3fcBE 

c ir-fh7^f f (s in) «*a«»t»dSL/, 

tttE*-r hrM p (s 1 n) ww 

flifctt:? yR*0Xy^>iTOfc<fc D CCD 

[0008] hfrhteifib* z.(D—m<Dmnx\ NMM 
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(4) 
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[0009] *ss^«, ±au&HiHj«ft»ft-r*&» 
tcftanfcfe©T*D, ^^m<D— ocdbwb:, cmo 

ell ch lZ.$)£>c 
[0 0 10] 

[0 0 11] ffcifo^ CMOS£^£¥9I#*»[hI ^ 

*«*ta*paijt«Ni!9x;vft»rt fc r«&a6a)pa! 

[0 0 12] Sfc. B i -cmos£^&¥##4W* 

v> 0 ftsvus, flwaNaniajift»j*-rsfc86oNai 

CMOS MMOf IftiSillClAt 

**MO S F E TStf P ?t *;tMO S F 

[0 0 13] 

tljNft^MOS FETW'Pft^MO S F E 50 



#BB¥6-5 3 4 2 2 

6 

T(D»jS<B«tftSPfflRtfNffl9xJ^»*Jfr-S&«6 

«oT, CMOS 
[0 0 14] »^J:S*^mfcctoT^y?T 

c mo s^i:Mt§^i^»T, fiae 

*>, £<fr&5&£ttKifc:V>o tot, CMOS^i 
jSt5Nft*MOS FETtPftWMOS FE 

mo s «^«¥«A^iantt*o*AnAiRtt«A 

[0 0 15] 

©R9I£#lfrr5. #SH)!<DB i -CMOSfUO** 
#:ft^[Hl?§«M^^7 p l/l'y^h^01 tC^To * 
«9i<DB i - CMO Si^<0¥«M«@»gItt, n 

soiM8 0iII;i^&nTMo I^Hfctt, tfl 

IBSO I S«8_btCi5tt§NPN/t-f#-^ h?>i?X 
9, Nft*MOSFETRtfPft*MOSFE 
T (B^ftfcBiSflW*^ tltt^o NPN/H^- 
7h7>/X^M*^2, 3&r5N5^*;l/MOSF 
ETMfi«4, 5, 6Bt<D«ift^->lti 
oTB^ntV^o PffWMOSFETMg«7 
fi* OP A 0 9 - y 1 0>*MMfc:* D , fufBN P N/t*f 
7h7>^JMi«2, 3^N^Y^;l/MOSF 

[0 0 16] jfcfc, ^mW(DB i -CMOSi^* 

RtfH3*flJV>TfMirr£. 132 fctt, NPN/H#- 
7h7>yX^Qh Pft*MOSFETMPl, 
MP 2 RffNft *MO S F E TMN 1 , MN2cO^ 

o & Vf X Br m mifi* £ tlT ^ § o 
[0 0 17] H 2 RtfH 3 fcS-r«t 5 fc, *5MH<0B i 
-CMOS««0*W*^WIiai^tBl 0 0{4, SOI 

M8±l:K»6ntv^ 9 £<z>soi*Ktt, P3P£ 
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(5) 
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WKNPNfctt, NPN/H*-7h7>^X^Ql, 
««PMO S l:BP?t WO S F ETMP 1 , MP 
2, MNMOSCHNft^WOSFETMNl, 

?Q1H ;£te, N+S^Wfr<K«3&^6ftSX5?/^fi 
NPN/H*-7h7>yX^m $^fr, ^©n 

i^tro^o twa^— xgitHLWi 3 a, miex^ 

ji>S&£xSy*9ltHWBl 5*«tffffix^-/^fi«9lc 

fc»On+ffl*»*««*6ft*n+a[S!aJBl 6t, 

**3[ftiL<ft#l 7l:lt »^?LCONT3£^LTn 
l/^^fl2 2tfii$nT^§o jHffS^-X3l 

SiacONTl^tT, ^-XM2 0««K*ft 
TV**. mlffiX^ y^gifflWB 1 5 Icti, BRBiffi 

SKI 9K«»6n&»«JLCONT2S^UT, x^ 5£? 
y*«*2 l«$ntl^ e «f8Bx^y^*S2 
1, ^-Xil2 0S«nl/9?ift2 2©*>«rtt, fg 

(w) BT^£ti£o HU ;t>f#— ^h^>y 

tt, SO lS^8C0^H-b^^fi^ < ti:fen-M¥S^>' 
Un>xtf^*^^;WiEpi*lc, nl, pl^^ift 

[0 0 1 8] A-f#— 9h9>^X*Qltt, * 4? 

(ffl&\& MO S F ETMP 1 , MN1*) tn& 

Bt^iSftT^fi, fflfEiMB»2 4l4, IfJlE^^- 
;H<*ft»R2 3, xtf^*i/^;>HEp i&tfnlPMS 
fiyUn>l8A^tlfiU SOIiS^Ii 
8Bf:ILT^^ WnB^Ht»2 4WfCtt, v 

JSI/T^*, HU ««NPN07^-;PH*fiililR2 3 

>tt, I2tt^T, NPN-LOCOS 50 



#BS¥6-5 3 4 2 2 

[0019] PftWMOSFETMPl, MP 2 
tt, n-^!Xtf^^r->^;i/BEpi + ^fS$nfcnS¥ 
(nMV^M 2 5 A, 2 5BOilWCKtt 
e>nTV^o PftWMOSFETMPl, MP 2 

&§y-htl2 6A, 26Bi, p+ffl¥SWMR«* 
6ft-SJB«*V-X • >««2 7A, 2 7B, 2 

8 A, 2 8 Bt, M6JRIR2 9 A, 2 9B£T*gj£ 
^ntl^o Pft^MOSFETMPl, MP 2 
CD**tt* SSfC, IMS*ii*V-X- FW>««<fc 

«V-X • K Wf >««3 0 A, 3 0B^, V« 
§LDD (Light ly-Doped-Drain) J0|iS£&LTl>£. 

MenS!*a»#«*t2 5A, 2 5BOMI: 
ft iWani*i#f«2 5A, 2 5 B <7)SKffi£f£M 
■T^feift^ Nffinl¥«#m2 5 A, 25B£D*> 
^«4b«*©KVin+a!*#*fi«3 1 A, 3 1BM 
WS*rCV>*« WiBn+I^*#l«3 1A, 3 IB 

ffiKn£!¥*#fi*2 5 A, 2 5Bt-M^Tnl 
*x^*«T*. *&, n+l*##St3 1A, 3 

1 BKKx^M-^t^ff^t^tSfcft, 7 
^-^Fitl2 3©Tfc*Hl^tn+ffl*3»ft:R«3 
7fiWffo%n% 0 Pft^MOSFETMPl, M 

p 2 j e<Dmmm^y^-)v^mmm2 3\z 

OS(07>r-;PH»l»R2 3©TH/^->l4, ^2tc 
^TPMOS-LOCOSTS^nt^o MfH^r 
-MI2 6A, 2 6BO±flBfcttl8fiW3 2 38S«*a 
tU -£<Z>y-h««2 6 A, 2 6B<7>fll«fCtt, 

ttfiW#&&*lM H9*-;l^X-^-U-3 3 3&«R»6n 
TV^o lWBtM H^^-;i/X^"it3 3 1t tf—b 

ft*«-r*fca&fcR^6n«. fLT, SSlc, ME 

V — X ■ FM >ffi«2 7 A, 2 8 AClt 3 
4, 18, 1 9tRltSnfcS»7LCONT4, CON 
T5^1T, V-X« PK>tft3 5A, 3 6A# 

gsi^n, mmz, mev-x- fw>«*2 7b, 

2 8Bdt fflilg3 4, 18, 19teRttSnfcS8R 
ILCONT6, CONT7^LT, V— X « PW> 

iffi3 5B, 3 6B*^jK$nTv>So imev-x 

• F V-i >W&L 3 5 A, 3 5B, 3 6 A, 3 6BI1 i 
B/^f#— 7h7>^X?Ql©X^^^ ^-XM 
ni/^^fIt^Ig^M$Wo #833 P 

ft^MOSFETMPl, MP2(Dy— h^ffi2 6 

A, 2 6B0^t:li H^Lairiy— CO 

NT 1 2MCONT 1 3ft^LTSH*3nS. MSB 
Steel: D»JsJESn5o Sfc, SffiPft*MOSF 
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(6) 
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ETMP1, MP 2 C7>n^¥##:1g*2 5 A, 2 5B& 
tffJEn+S¥3»*««3 1 A, 3 IB, tCtt, Hg&£) 

W v^)vm<n%mM$L mzte. ov> *t«i&stiT 

fieW^J: D CONT 1 6 *^l/Tft»Sn5, WIS 
«KB«*)**:, tuIBV-X- HW>WiW-lS 
tiDMSn^o MPMOSil NPNA* 

tf, MOSFETMN1, N P NA-f ? h 5 > vX 
[0 0 2 0] Nft^MOSFETMNl, MN2 

a, n-fflxif^^;i/»Epi*fc»j5san&pai¥ 

(plDi*) 3 9 A, 3 9B©*ft-*fc«tf 
^ntl^o Nft^MOSFETMNl, MN2 

5^-Mt2 6C, 26Di, n+ffl¥3»*««*6 

fc*K«*y-x • FK>I«4 OA, 4 OB, 4 1 

A, 4 1B^ y-M6g!2 9C, 2 9Di^M5 20 
ntV^o Nft^MOSFETMNl, MN 2 <Z> 

S6fc, MfiMttV-X • 

V-X- FI/-f>I«4 2A, 4 2Bm, P?¥* 
MOS FETiHC< LDDKHieai/WS, 2 
6K\ WEpI¥«#H)l3 9A, 3 9B<DTffifcWU 
»E p 3 9 A, 3 9B(?)filrii^fiMtl» 

&86fc, ntmvm^mfomms 9 a, 39bj;dw^ 

iISOH^p+I*i#:M4 3A, 4 3B#tlMtS 
ntV^o MfEp+ffl*»#WH«4 3 A, 4 3BC0* 30 
XU* !Sx*Jl/^-0<*>fl"6a*T?»j*3n, IDE 

;V&*Jfrr*o pS¥*ftfi«4 3A, 4 3B 

)wmmm2 3 ©tc fe i^^i: p + 4 4 # 

M^^Sp N^tWMOSFETMNl, MN 2 

-;I/Fiii2 3©W/^->H H2{C*^TNM 
OS-LOCOST^nW5, WE**— N«*26 40 
C, 2 6D©±StCH«j&fflt3 2*t*«$n, * 
hm«2 6 C, 2 6 D©«BICHU IBMRd*&ft 

Etr-f H i i7^-;i'X^-it4 6it y-h^fficoffigch 

>I1«4 0A, 4 1 AKB, ffiiI3 4, 18, 1 9lZ 
tttJ&n&*iK?LCONT8 f CONT9^bt, V 
-X • KW>««4 7 A, 4 8A^Wtl, IWfUl 
tC, MEV— X • HW>««4 0B, 4 1BICEU IB 50 



#BS¥6-5 3 4 2 2 

tg3 4, 18, 1 9 Cftt^nfciMCONT 1 
0, CONTll^LT, V-X*FW>tl4 7 
B, 4 8B^gi$ntl^ 0 CftSV-X ■ FM > 

fc, tENft^MOSFETMNl, MN 2 <Dtf— 
M12 6C, 2 6 Dfctt, HSU&Viy— MB«38«, 
CONT 1 4^lXCONT 1 5 £;frLT^jgS£frl 

irEy-he«fe*&, WEy-x • fw>* 

MOSFETMNl, MN 2 OJlMfS$T*£ pi* 
3 9 A, 3 9 BRWttlBp +S¥*frfi«4 3 

A, 4 3Btctt, @K©n9P'^AHaio«ai{«tt 

jvmonunmt. ia*Lft^«ageiBfc«ko cont 

17^ltM$Wo B9E«SE*ftfcSfc, ME 

y-x- HW>«itR-njBfcj:t)»rtan*. * 

ra«fc7^-;vHja»iR2 3 > 5/un>»ftjBsafta 

^#1«»2 4tT*tJGKan&7-f VI"-: ^aXBSHC 
J:^T, ffi(7)tg»^ (WAtt MOSFETMP1, 
NPN/H#-7h7>^Qlf) £«MWlCi>S§ 

[0 0 2 1] jfcfc, R2fttfH3 [dScLfeB i -CMO 

Tv IH4~|EI 2 0 (ajfiXjgftBC^fKaWrmH) ^ffl 

[0 0 2 2] £T> B4fc*-r<k'5fc, SOlSS8^ 

ffltt^o ^(osoiMsn pp^y^^s 

S8C^^o Pi¥##:5^1I8A[l ffl?Lti8 
-12 (Qcm) S*CDSKfifil*#L^ *©HWtt«A 
a5 5 0 /zmggTSI)o ^U3>S«8B0IJ| 
fcJU 5 0 0 nmgltfe^o N3¥«fll3ffiK 

8CH «Jt«8-12 [Qcm] 
U *©Rfftt*!*.tfl- 5/imgSl!*§o SOU 
«8HU =1*©^U3>9X-Aftsre5/U3>»flfl| 
8B^IT, SKUaaTTftS 0 -&to^&«, ME->Un> 
*x- A©— *«£Bfi&D»£ STflHTr* CchlzJ;^ 

[0 0 2 3] ^CtC. 0 5 ICt^T J: 5 (Si 
N) R*<0»R*bttVX£5 0W#-7^>yX 

1/yX h) NBLOTb, m^>U3>8M4 9S 
Xyf>^X l-yA-JgchLT, RIE (Reactive Ion 
Etching) *CQS*ttX5/?*>yTfff5o ^^T, v 
Un>lftI4 9 0RAH:* Mxa2 0nmTfc^ If 
iftftTX^SOll §fti*S^CVD (Chemical Va 
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(7) 

11 

por Deposition) feT**,*^ 5 0 [nm] UM&Wk 
J¥*?$>tU 7* hl^vX hVX^NBLCOHRjSfil. 0 

©7m> (sb) ^^fflt-^o z.<d'&, mm?* 

hl/yX hNBL»jn o 5fc fc WiB n SH^»B4Sr 5 

1 \Z 1 2 0 0 t:^<D*Me«ftl3ffi&|BL, ttlBNattR 10 

[0024] m^T, m 6 tc^r* ^ fcawawtfttt^ 
x^*6«mt-*«teNffl*»iia*ii8c©*iflf«i» 

2i<oHMfcK5 2 <o?gj«a, i o o ov,mm(D 

K«flE©^5 t -^*ftj*fc«fcD»jaEt, 150 (nm) 
SSn*Hfllt»J«T«BB5rTff3. MEW* 

fttt^TX^ 5 0 2ttfflMUflt4 9,5 2 ftHft^r*. 

[0 0 2 5] *iC, 0 7 fc*"r«t5fc, SO IS«8£) 
ifhC, n-fflxfc^*5/v;WBEpIftjSfi3li'S. 

6££tl> W*tf3 (Qcm) SaEc&ffiJfiMftWU 0!* 
HI, 0. 7 Urn] S*©Bl»T?»J**nSo £<£>n 
-SxK^S/^WBEpiOjfcSfcJ^T, tufBn+^ 
tMl 6 ft JBjOT*5n 11^1646** n- SIX tf**^^ 

;i/jiEpioTgK(c^^±D«ts:$n^ 0 afta 

iHJgl (S i N) f©lift*6vx^ 5 3 ft/t-f #-9 h 
7>/X^QU Pft^l/MOSFETMPMOS 
WNft^il/MOSFETl«NMOS(Dn-iXtf 

^ * >- * ;Wi Ep i ± fcgtK W ic»j*-r 5 o BKftttv X 

fbfil5 5&X'yf>^Xh^-ItlT, R I E^£) 

Jl^ttx >y ~p > ^Tfr 5 o £ - KteBt 5 5 <£>)HJ|i 

tt, WiiilO-2 0nmtSD, IlftttTX* 5 3 

f4, CVDST«i^ffclOO-2 0 0 [nm] @S 40 

(Dmm\Z 1 - 0 /umgare**. fffSBBKfkttVX^ 
5 3 O^H/^ - >U, 02(ONPN-LOCOS, P 
MOS-LOCOS, NMOS-LOCOSi|Wl— <D/\ 

^-x>£^ ME:7*hW?Xh5 4ftl»fi-r£. 

[0 0 2 6] H8tC*i-cfc5^ IHBifflfrfbtt 

vx^sa^&Kffl-rSn-fflxbf^ + ^^^BEpiCD^S 
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FttSWRfck 1 0 0 0 CC] S^cOigSSOX^-AK 
fcttfcJcDJWSU 4 0 0 [nm] g«©BIJrc#J«"r 

[0 0 2 7] MZ, H9ICSi-«t5lC, 

a6©*JM|jlBvx^ft»j«-ra, £e>#H«itvx^ 

tt, SO I*E8±K*B*5/U3>il5 61»3/»J3 
>KftiJR5 7ftJB*»J*l/&«, 7*M/^hvW 
5 8^ffflbT, R I E*0S#ttXy3 t >iffc:«ko 

t> MtH v u □ >mm 5 7 sr/ffiriB#»sft u a >k 

5 6^Mx^f>m^ti:J;D«T^5o zz. 

CVDttSI^T*«$t, **KJPKfl!l*tf 2 0 0 
[nm] ,3 0 0 [nm] gflPT*5o icfc* 7* h 
k^XhVX^S 7 0|Rfftt, 1. 0 C^m] gflre* 

MHE#g«^X^^¥fl«J^P^PA^->^ 
0 2G>»<6TR1, TR2t^nW^ *&, Z. 
Oftli^OVXirOJlPilt W*tt0. 4 CM 
m) SST^^c iIG>&, tatHW^X hVX^ 5 8ft 

[0 0 2 8] #fC, 010 ^^Tct O \Z, fflfE->Un> 
i«5 7$X7f>m^ilt, Xtf^^>^ 
BEp i, n+I&Il 6^tfNl^Sgil8C§ 
R I Em<D&l7&Xy3 L >sf\z£y)m&Xy3 L >tfU 
V U 3 >»ft|R 8 B fcJTT S»Ht* 2 4 ftJB/fcT S, 

te, 0 1 lC^bfeck5^A*-f#-7 h^>^X^2fetfN 

?t^MO S F E Tcojgj6fc««©*ftBtr«k O 
T^S, HOIftlt ^S^WftJSJCioT^il-r 

««ft A*-f 9 h 9 >yX^MN?t^I/MO S F 
ETCD^PE^U SD^i^^P^t^MOSFE 

[0 0 2 9] ^CtC, HI 1 tC^T i 3 \Z, Mt2 4|^ 
iCffi^ft 5 8 ft a»&tfo ^ COffi^ft 5 8 tt, C V D 
SWftfflV\ $/»j3>lfciS5 0 0 (nm) gS^H 

m*vftMM2 4mso imus(D^±\zmm^ 

r i E*©ft*ttxy? >jf|;±54f xy?A 

HTS^fc^), ffi^Wft^(1ifc5 0 0 [nm] g 

ftJMBS*fc«t, 2teIgcox^5 1 A^^ftff^*6^#i5 

9ft^«i»2 4®«H«fcsa»j«-r*. wta 

^Iv U 3 >|g 5 6^2S^>^ffiX^5 1 /t^^C7)^^ 
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cox hyrt-m£isxmm?z>* &r~, mmimm 
[0030] zkbsl »E*»a^un>Bi5 eatca 

;H#-7h7>yx^Q 1 C03l^^^5iaiL^«l 7 

fiitf»sn+siiiii 6K*Mrr«i5K*w-6n, 

nV^tt^Jfijfi&n + S!SaJ8 1 6ttfefcfi«t 

KS«c0Tflfi4:LTC0StE (SOIM8, n-SxK 

**5'*/WIEpi*ft'&tr) )6^j*f *. 
[0 0 3 1] 012 fcasf «fc "5 l:««NMO S <75 ^ 

n-^Xh D ^ + /^;WgEpiCD±HaUC, pM«eE»6 
1, 6 2, 6 3 0**£^:t>*T^a^T£o iWIBp 
M^M%I6 1, 6 2, 6 311 7^-M/yXhYX^6 

ETMN1, MN 2 0^9*?*^ pI'JxJ^M 

a^pi«)iJ|/3 9A, 3 9B^fflC0p5!^lffi*6 1 30 
CD<t>ff%a*l8^ jRtipa i JxJH3A, 4 3 

5. «[E«^pa!9x;V4 3A > 4 3BMffl 

-;VHKftlK2 3®T«fc*W»fc»ATS*U ?^>* 

-r^c me p m^mm 6 1 , 6 2<d«a*#b> ?a 

6 1H «*.tfl0 12 [atoms/cm 2 ] gJg(7)^E»fi 49 
*©7yft*9* (BFO &fiMU 6 0 [KeV] 

^pI^iJH3A, 4 3B^pIf|#:«S4 4f 
^ffl©pi^»6 2fl M^i5X10 12 (atoms/ 
cm 2 ] g J g(7)vFM%S^O^U> (B) SffifflU 1 
5 0 [KeV] SflE©Kx*^0>f*>#Tai*-<?#A 

TNft^MOSFETCOb^^fitfifiOpI 
^*G«6 3 0^A^ff^o C:c0pSl^tt*6 3(D^A 
H Witf5X10 12 [atoms/ c m 2 J nM<O^WMk 50 
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SflD7yft*»>* (BFO £ffifflU 8 0 [KeV] 

fine 7^-;PFffiifc^sat-p^*fi®icoiSx*j^ 

MOS FETCDL£WiSffi<PMfltt£ft±U * 

[0 0 3 2] 01 3 £^£5^ S^PMOS 

On-HXtf^^v'^;i/SEpiC0^®gK^ nSPRIffitt 
6 5, 6 6©^HtyfT^t^c frffBn^PF 
ffl»6 5, 6 6(1 7^M/yXhVX^6 4^1i 
!A©TX?tbTttfflt5. £CDI^X hYX^ 6 
4lt ««NPNRtXNMOSft«Sl»fc«3*5fc« 

Z.<D$gm&iXU, Pft^MOSFETMPl, M 
P 2 ©»J*««T*« nffl^x;KO»J** 2 H0H 
ff'&a^XSfc^H'Tffi. ^£0, S^nl^xJP 
2 5 A, 2 5B»J5jJEfl|©na!^««6 5 0-f^>fl"6a 
^Xit, S^nM^xJl/3 1A, 3 1BMfflOnS 

5f*B*6 6 0)>f*>#rsa*xfit39i**. m 

EgB^nS^x;^ 1 A, 3 1 B 0) n ffl^Wft 6 
611 y-f Vy-y 3 >i«T3b§7^-Jl/Ht«2 
3<OTSS^'6>^tC*A$n, ft>^Xh^-i 

ffl5RH«<D»Aft#tt» f/Hxm *T4HW»ttfc 

nl«ft6 5}i {aj^UJlO 12 [atoms/ cm 2 ] @S 
©^F»E»«*OU> (P) £«JBU 120 [KeV] 
S««>x*;i/*©^^>JTaj*T#A-rSo ffffEnSPF 
M|f6 6lt m«5xl0 12 [atoms/ cm 2 ] @K<£> 
^««i*©2*S©U> (P) -f*>««fflU 1M<D 
iJMt>*lT?3 0 0 [KeV] 3gas«)X^;i/^0-f 
*>fBST^Atl)c H-(07t hly^Xh 
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YX^6 4^fIU Pft*MOSFET©b*^ 

i^««6 7©»AB» fl^B5X10 12 (atoms/ c 
m 2 ] a«©^tt*«ft©7yft*9* (BF2) 
U 3 0 (KeV) S«CDX*;^0-f^>ffjiffiTff 
5o »EpS!>fqK«6 7CD#Att> WENft^M 
OS FET<DU€?^lt«]EllllEfla<Dpffl^lfi«6 3 fcft 

p mo s fcw^©^*B*aift© p m^mm^ *>fr& 

^ni^xjl/3 1A, 3 1 BM)&m<DnM^fmyo6 6<D 
[0 0 3 3] HOJzSf::, *f»i««T»5 7^-;P 

F»ftKRt?»(K»*»*U&«, Pft^MOSF 

£fc> MfBnM^x;P^p^^7x;P 

fcJ;^T5Vifc4HtanT^<5&86, ffirKnffltfx^i 30 

p^^x;i^o^««^fflsi£SlT§ £ tttfc^. t£o 
t\ nffl^x;PfcpS[9x;i/i©*J|i«lc*«ai39^W 

[0 0 3 4] 0 1 4 <fc 5 fc, n^^7x;i/2 

5 A, 2 5B^tfp^x;i/3 9 A, 3 9B©**(D^ 

i»»IK2 9 A~D», «^L«8 0 0-9 0 0 TOSS 40 
<D^Mm<DX^-&MfcmXMj&l<, 10-20 Cn 
m] SflEORJPT?JR*-r*. jfcfc* y-M6i^K2 9 
A-D±msO I S«CD^M_hfc^JBft^U 3 >|R 

*#*-r*. «wa*«»3/un>«tt, cvD^TJt 

2 0 0-3 0 0 [nm] 

*>#rattfcj:D, fit««tftfiwrsna!^qiffi« («* 
«u> (p) ) asuAana. awa#»a->u 

3 2H CVDftTiJMSLfc 1 0 0-2 0 0 (nm] fS 50 



#BS¥6-5 3 4 2 2 

16 

Xy^>^U NftWMOSFETMNl, MN2 
KtfPft*MOSFETMPl, MP20^-hi 
B2 6A-D«^M«, «HBXy^>ifJ4, 7 

-Mft©W^->H 0 2 (C&V^TGATE 1 — 
4^ntV^o SiEy-hfl2 6C, 2 

6D<D**^£i5fflT£WtfipM#x^3 9 A, 3 9B 

©^©^MBfcnffl^lttlljtaSiWfcSA^r^o -co 
nSFF*M&Bu WAH 1X1 0 13 Catoms/c m 2 ] 8 
«©^iW«««OU> (P) £«fflU 5 0 (KeV] 

MittR. y-Mi2 6C, 2 6 D<D**iC*tLT\ g 

an?#A£ft£0m Nft^MOSFETMNl, 
MN2©*4rftLDD*BiT»J5Ji'r*21t38^ , Ca^. £ 

jftfi£V-A • HH >««4 2 A, 4 2B^M$ 

n^ 0 »E«aEV-X ■ HM>M4 2 

A, 4 2B©»jGfitl^«^ Wfiy— h««2 6 A, 2 
6B*6Bfflt^ttEni!>x;>2 5A, 2 5B£>5fe* 
CD^ffiffifc, pffl^««S31KWt#A"rs^^fc«t-3 
T, Pft^MOSFETMPl, MP 2 (DtSM&V 
-X-FK>I«3 0A, 3 0B^Mn o £CD 
P5!>P>E4&«, 1X1 0 13 [atoms/ c m 2 ] fitfa>^»fi 

(BFi) S«J8U 4 0 (Ke 

v] e«<ox*;p^<D-f*>#rastj;0WAan*c 

ilOpffl^lWftti, fflrCy-h««2 6A, 2 6BfC 

[0 0 3 5] Jfcfc, 01 5 fc*-T± 3 fcWE^— hSffi 
26A, 26B, 26C, 2 6 D <D^A (DMffllZ, 1M 

H^t-Ji/x^-t3 3, 4 6 e»j*-r*. 1M 

-;l/A^3 3, 4 611 SK^ffl-htC^b/Un 

tjmw*. z<Dmmmmuwjt\X2 o o (nm] 

3, 4 6 0^hg^ (^^K^flRl) CDg2te» 
1 5 0 [nm] S*"C#*3ft*. trffEH^tt 
X^>^[;:<fc^ Mffi^-h«ffi2 6 A, 2 6 B, 2 
6C, 2 6D^^^gfflt§y-Mil2 9 A- 

y-h)iejRiBd^-A*-x5/^>^n, ^*^n^> 0 

^5nl^x^2 5A, 2 5BStfpi^xJV3 9 A, 
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3 9 B<D^MS<7>>U3>)i^ 

^£tl3o 99E1M H9^~^X^— U-3 3, 4 6£ 

800 ra nm<D»Mmfimz-znz>« mm 

(Htty-^- HW>**4 2A, 4 2B, 3 OA, 
V^y^TsPQ lStfPft^MOSFETMP 1, 10 

tM/^XMjS^^vx^i^o >Wc, MEv 

x;l/3 9A, 3 9 BcD^H^(-*AT^>p ^©nl^ 
JUfiftrCDWAtt, hm«2 6 C, 2 6 D&tfit 

-f F^*-;i/x^— y-4 6 fc»i/Taa»^-eff 5. 

MrEnffl^TWRftt. W*ai 0 15 -1 0 16 [atoms/ c 
m 2 ) Sfico^fMfeSSOt:^ (As) SflMU 7 0 
-9 0 (KeV) a«OX^^O-f*>JTattT?*A 

A, 3 9B©iiC, NftWMOSFETMNl, 
MN2®ftBfty— X ■ 0 A, 4 1A^ 

IK4 0B, 4 1Bi»j8t«. «5rE7*M^y 

[0 0 3 6] PftMMOSFETMPl, M 

M^nfe7th^xni8^5^, sate 

7* hV-JTs h 7X ^ ^^»SA07X ^ i bt^ 
U pS^Mi^nl^xJl/2 5A, 2 5B©iMKi ^ 
AT5o 8HBpi>FIIS«H OTAtf 1 0 15 -1 0 
16 [atoms/cm 2 ] S*©*lfi*«ft©:7 
(BFi) £fl§V\ 7 0-9 0 (KeV) aflECOX** 

*©>ft>flaaT*At5o £ © p s^F»E®fo»A 

tctO, PftWMOSFETMPl, MP2(Z)ilil 
SV-X • FK>SSt2 7 A, 2 8A&IX2 7B, 2 

[0 0 3 7] ffiE»A3n&n5l^*fi«&t/pK 

izmm&mz-^zt \z^ v , -f^jra 40 

ttflsSiirS. iTERftffi9H. 0M.t& 8 5 0 rag 

«<z>Kfifln?* mi oftft?* ^(Dmmmv-x • hp 

MOS FETMN 1, MN2StfPft*MOSF 

etmp i, mp 2©*^3jftjmwfc%j5jrr-5c me 

ytfTsJ-y (W) , ^EU^> (MO) ft£©KlBLf&& 
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[0 0 3 8] JJcfc, El 1 6 \Z^<k5\Z, CV 
DifeK^rK mm 1 0 0 [nm] SS^ft^U3>i 
3 4 fc*«<3D£B±fc»JS-r£. /Vftf-^h 
7>yX^©^- X J£js£1H«**R! □ S ftfc 7 * M^X 

hYX^BPWSU 2in&Xyf>yYX^tl 

3!nw?*««i l±fc, BP«DTft»«t«. 
[0 0 3 9] El 1 7 fc^ST J; 5 fc, WEBBPffiD 

3©R»tt, 0S*_tf2OO [nm] gSTS.§ 0 MSB 
Mfty>J3>H3lt ^»B«3j«»ASna:VW>h 

*tc, pl^lft^At^o iiBpl^MftH m 
Afc£l0 15 -10 16 [atoms/cm 2 ] SK<0'RWft»lflE 

co#d> (b) %mmh, io-i5 ck e v] nm<D 

x*;i^T^:*>*I5i&*ffiT»ATS. AM 
7* M/yX hvx^EB l £j#jSrr£ 0 £<£>vx^ 

A^-X>^f £££fc£^T, EI 1 8 \Zti<T£ 5 \Z^ 

-xmmm^^D+m^^y^^ymi 3 c^mol 
msb^x^eb 1 j^a^n^, 

[0 0 4 0] jfcfc, 0i8l:Sti5C, HuE**ga-> 
^mm-^o MTEffmiOWK 1 8 CVDSt*« 

7h7>^X?Q 1 CQ^-X3lfflLH 1 3C?:iW)K 
fc/^^— x>i/"r§fc»cD7* hl/yX hTX^EB 2 

s^fSc itavx^EB2it /t-faj?— 5h7>y 

X^Q 1 £>*tt^— X&£>*X^ 7**W3n5^f« 

««?SP$nfc7X?;^->T»5. WE 

Tx^EB2^x7f>^x^iiT, mmmmmm 

^T^atc, AM #-9h7>y^Q10X5y#i 

>^^n^>o tfavx^EB 2Bi»sati 

w«6SffiiEn uzzmm 1 1 ©*Bf«fc»A-r«o w 

Epa^KfcH Pl^itf 1 0 13 - 1 0 14 Catoins/c 
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[0 0 4 1] H19K*t±5K, ftffEA 0 ^-x 

>^n^^-x3imLJii 3c©«aHc*6jfi« (s i 

O2) *6ft**-f u-i 4*»j*-r 

£0 flWBX^— • 9-1411 MfBLDD^jgCOMOS FE 
TMN 1 , M l^^i^-f H^^--;l/X^-1t3 3, 4 6 

[0 0 4 2] H2 0fc^T«fc5te* tWB1MK£ 

;px^-it 1 4 K«toTaffian&iip«ft-a'tp» 

E*»ft3/U3>Jf 1 5(t MAttCVDjrrjftfcS 
n, 150 [nm] ^SCDKi¥T^^$n^c *£\Z, 

ME#«ga->Un>H 1 5 + fc, nffl5p»B*ft*A"r 
ttEnl^jffiDiilt «j£tf 1 0 16 (atoms/ cm 2 ) 

s«©ia^*E«»5i«cot* (as) sttfflu -f*>*r 

&IST!»At5. 2KOnSI^|ffi«OWAfcctt), MB 

[0 0 4 3] 020 fC^T£ 5 fc, fl|«N FN CD 

Mfa#$£IIr>Un>Jgl 5±tc, IJ}Wt7*M/^ 
hVX^EB 3 &MJ&-?Z>o ftffB^X^ E B 3 (DJ\$? 
— A<#-^h^>^X*QlCDX^y*3lfflL 

R I E#(^S^ttX^5 1 >^^^T^o frffEXy^ 
>^^iD, B 3 <fc 5 [C, AM^-^h^>vX 30 

1 Mi 1 5 £JB/$-T£. ^C0«, 

^j3>«i 5f:tA$nftna» twap+a* 
miBn 1 1 o^Hfflfc F^-f y ■ -f >««-r 

^*^M^n§o f&!Bnl^*«ttl Icd^ 

Xffi^ 1 0 asjBjsRSn*. SJE^SB^-X«« 1 2 Jfc 

Wc «rE«MB3SXSfcJ:0, *»»t/H#-?h 
7>yX^Ql^t§o 

[0 0 4 4] WE/t-f#-9h5>yX^QlR 
tfMOSFETMNl, MN2, MP1, MP2©## 

^±S^trS«:£WfcJiWlftWR l 9 ftWjSf*. m 
EMfflJfiiRRl 9 tt«AJiKft;a*Bl, BPSG (Boro 50 
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n Phosphorus-Silicate Glass) Sfi&ttJBL 

a*KB3/9>*x&awfta**x*y-x*xt"r 

OBPSGIB^e>©^»6* (P, BCD**) cojin^K 
lkT£fc&, Wfcfcfl 0 0 [nm] gfiooBtffTJgJGfrr 

^>o ±m<DB psGBitt«^ficvDSi7f*6si*r^o 

*9E-b»CDBPSGW4«*fi3 0 0-5 0 0 (n 

m) s«©BWT»rirrs. smEBPSGUiKtta* 

*X3fHa*fc*^T»9 0 0-1 0 0 0 CC] @SC0 

2i<ou7P-fcj:DWE)BW«i«i 9&mf&-rz±m 

COB P S GROSHfttTJBftSftS- 

[0045] mmt<D7*bVvif77<(—&&x. 
^>^&#t£#j^t, HffSBjsr^ie^Ri 9 3 i8&^ 

t&HR 3 4 S«Mtcx^>^-T£ E i 

fc^D, A-r^-^h^>vX^coril/^^5imi>®« 

1 7 iC3tf £ji$c?LCONT3, A^-^K^^X 
^OX^y^SimUIl 5Rtf"*-X3lfflUll 3fc» 
t^iI?LCONT2, CONT1, Pft*MOS 
FETMP1, MP 2<Dy— X - HH >fi«2 7 A, 

2 8A&IX2 7B, 2 8 B 5ftjlS?LC ONT 4 — 
7, Nft*MOSFETMNl, MN2<Z>y— X- 
b*K>fi*4 0A, 4 1Afttf4 0B, 4 1BHIt 
^>»i?LCONT8-l 1 S*^»J*tSo ffrfE&s 

mmmm^mvT, 8mb^-x3iwi, 

B13C, Xi^^5imb^l5, 3l^^3lfflL^f« 
1 7Ktfy — X • H W>fi«2 7 A, 2 8A, 2 7 
B, 2 8B, 4 OA, 4 1 A, 4 0 B, 4 1B0>**fc 
SicT£i5«B (MS) 20, 21, 22, 35 A, 3 
6A, 35B, 36B, 4 7 A, 4 8 A, 4 7 B, 48 
B&Mf&T&o A&SEEHH 2 0 , 2 1, 2 2, 3 5 

A, 3 6 A, 3 5 B, 3 6 B, 4 7 A, 4 8 A, 4 7 

B, 4 8B©*^?H mtfCVDffiT*»$tfc^> 

mft>nfcm2 ^-tssjlcont i 6, n^n 

T> Pft^MOSFETRrJTNft^MOSFE 

TO">x;HB«»c*H*ans« a 3 teniae b& 
v^t, f9taen/gte. mmmmmmi 9t»t5n& 

0 2 l:^ tgl?L CONT12-15^ILT, P^Y 
^I/MO S F E T WNf t ^jl/MO S F E T©y- h 
ti2 6A-DC!)8i$n§o gf^b^=C^ 
0*, AftEeHJI 2 0 , 2 1, 2 2, 3 5A, 3 6 A, 3 
5B, 3 6B, 4 7 A, 4 8 A, 4 7 B, 4 8 B±§t 
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[0 0 4 6] **«IC3ViT**#!Kat^#ft# 

iti, 132 l fc«-r±5fcA-<#-7>^X^Q icon 

p^^ncwaasffl*-r*&»©n+aiiia»i 6»> 

S O I S«0 nlyU3/l8C <D£ffi_t t;rfl2j$ IT!) 
<t^o talEn+^aiAjil 6^niyU3>l8C© 

l©»dc**fct, Nft*MOSFETStfPft* 
;i/MO S F ET<0»J5S««t<0«||ta5©y-1 P VI/-ya 

i -cMos*rt<o*«^aiiiie««o«ftWM«(tt 
s fimmmkRisMmt k^j-c » s . #j a. «, .lie 

SFETMNl, 2^tfPft^MOSFETMP 

l, 2Slffln^tl:iot, #^coA^^m*<h*t 

ft 5 7;i/CMosa^^u ir^ft/Mfarc^ijsK-r 

3-^|elS», y- Hh*^-f t>X7 >7mW£ 

N7>^x^q i ^jiffl-r^^^tdctoT, issa 

«nrttfcV^ #IS¥3 - 5 3 3 4 4^ (fflffi 

0:^3^2^ 2 5 0, m«A: (AO HSilfPBf) 
fc8E«£ftT^£« 
[0 0 4 7] 

Wafeoiictoti 6 ft *»*ft1B*fcRW-rft«TIB 

[0048] cMosft^r"r**#ft*aiir»s 

tctasB7-r vi/->3 >«#ic^b eas^f? 5 co 
cMos^fti)fiMi0Kgi^iiiw 

[HI] *3PJ§£>B i -CMOSKCOMM 

[0 2] *»KC0B i -CMOS«^CQ^##:maiel 
[03] H2^TA 1 -A2J6tC*fJ6"rsWBHS 50 
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^bfcfccoT££o 

[04] 0 2Rtf0 3fc^b&B i -CMOSi^CO 

[0 5] H2JfcrXH3 fc^L&B i -CMOS*^C0 
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